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Energy Storage Projects Being Evaluated by 

Pacific Northwest National Laboratory
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Industrial Acceptance Thrust Areas

3

Economics Control Systems

Cost and Performance Characterization Distribution System Integration



Taxonomy of Energy Storage Services
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Energy Storage Holds Tremendous Value

Source: Balducci, P., J. Alam, T. Hardy, and D. Wu. 2018. Assigning Value to Energy Storage Systems at Multiple Points in an 

Electrical Grid. Energy Environ. Sci., 2018, Advance Article. DOI: 10.1039/C8EE00569A. Available online at 

http://pubs.rsc.org/en/content/articlelanding/2018/ee/c8ee00569a#!divAbstract. 5
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Results from Recent PNNL Valuation Studies:

Present Value Benefits and Costs over 

Economic Life of Energy Storage Systems

*Reliability benefits are based on assessments of the value of lost load to customers, thus expanding the benefits to include those 

accruing to both the utility and the customers it serves.
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Orcas Power & Light Co-Op ïCEF II

Energy Storage & Community Solar 

Total 20-year value of photovoltaics (PV) and energy storage system (ESS) operations at $3.3 

million in present value terms, while present value costs are $2.9 million for a benefit-cost ratio 

(BCR) of 1.13, including outage mitigation raises BCR to 1.25  

Benefits largely driven by transmission deferral benefit at $2.0 million in present value terms 

Cable replacement deferral estimated to be 3.65 years 
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Cable 5 and Energy Storage System (ESS) site at Decatur 
Substation in the OPALCO Single Line Diagram (upper); Cable 5 

Cross Section (lower)



8

Shell Energy North America (SENA) Small, 

Modular Pumped Storage Hydro ïMarket 

Assessment

SENA hydro battery costs are 

roughly comparable to those in 

the marketplace for electro-

chemical batteries at $743/kWh

Several hydro battery 

characteristics outlined by SENA 

are tremendously valuable

the ability to act as load and 

generation 

the ability to follow a regulation 

signal

the ability to provide 14 MW of 

regulation up/down capacity 

the spinning reserve mode 

enables grid synching to improve 

project economics

Benefits exceed costs under the base case in the Pacific NW, Hawaii, and two NYISO 

regions. Under the mature cost method, positive BCRs are obtained in all regions with 

the exception of one CAISO sub-region

Economic viability of the SENA hydro battery is highly dependent on locational factors

Regulation, capacity, and frequency response are the most valuable use cases.


